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PREFACE

This study preseénts, in some detail, performance which the Soviet
air defense system has demonstrated. -

It should be noted that the performance of the Soviet air defense
gsystem as indicated in this report is based upon reaction to one to three
aireraft only. Consequently, effectiveness in the presence of large
numbers of intruding aircraft is not treated and cannot be judged.

The factual data presented are considered adequate to support
strategic planners. Inasmuch as this is a dynamic system, planners
of specific missions should consult the most recent intelligence
available.

The cooperation of the USAF Strategic Air Command (SAC) has been
most valuable in pioviding detailed information on Soviet reaction to
SAC operations, radar and air order of battle. The views expressed
however are those of CIA. They have not been coordinated with AFCIN
or SAC.

Certain information has been cmitted from this report to facilitate
distribution however, such informstion has been considered in the s@ﬁvﬁ

" and is reflected in the conclusions. Information ag labe as
[ Jis used in this report.
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PROBLEM

To study and assess the electronies aspects of the Soviet air
defense system.

CONCLUSIONS

1. The Soviet sir defense is by far the largest in the world in
terms of arss covered, mmber of radars, quantity of other electronics
equipment, and communication networks. The Soviet air defense system
is currently organized as s unified operational bedy controlled by Main

it is organized to permit meximum decentralization shomld tactieal
considerations dictate. The organizational structure, deployment of
radars apd commmication networks, and fighter airecraft show that
Soviet air defenses are based chiefly on fighter aircraft and are de-
signed to cope with the threet posed by Western bombers. Surface-to-
air guided missiles exe included in the system at least in the Moscow
area and air-to-air missiles probably are availasble in some areas.

2, Electronics systems effectively cover the approaches to all
important areas in the Soviet Bloec. These electronics systems provide
for detection, identification; tracking, communications, filtering, GCI
and airborne interception, navigetion and landing aids, guidance of
antiaireraft missiles, antiasircraft artillery fire conbrol, and electronics
countermeasures.

3. The early warning system, VNCS, provides good warning and tracking
of sircraft in & grid system which is cammon to the entire Bloc. In
general; the size of the grid squares, not the accursey of the radars,
limits the accuracy of early warning reports of aircraft position to 2-3 miles.

k., Radar coverage has been clearly demonstrated to extend to
72,000 feet and is estimated to extend to the 85,000-100,000 foot region.
In this respect at lesst, the electronics capabilities of the system exceed
the capgbilities of Soviet fighters to a significant degree. Helght-
finding varies from poor to excellent and in general is fairly good. In
the vieinity of ROCK CAKE heightfinder raders, height measurement is usually
highly accurate. i

5. Low altitude performsnce of the electronics system is nil to
poor against aircraft flying at 200-300 feet above the terrain. While .
detection would probably oeccur, tracking would be ineffective. However,
at altitudes of 2000-3000 feet above the terrain tracking may be ex-
pected to be fairly good.

6. The Soviet air defense system is quite flexible. It has the
ability to integrate new equipment rapidly and has flexibility in its
operational aspects. Tracks are passed from Air Defense District to
Air Defense District;, fighters can be controlled by other than their
parent organization, fighters are moved in response to a threat, and
tactical as well as random plots from ships are quickly inte-
grated into the eir §efanse syetem.

T. Performsnce of the electronics aspects of the system appear
quite good in reaction to & few sircraft, but adequate intelligence
data aon large scale exercises involving many aircraft are not available.
Confusion does develop in the presence of large numbers of tracks.
Detailed sssessment cannot be made.
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9. The Soviet air defense system has been, and still is, under
continuous revision as improvements in orgsnization, operating procedures
and pew equipment sre evolved. Perhaps one of the most important developments
in the electronics aspschs of the Soviet eir defense system since the
introduction of airborne intercept radar in 1954 is the introduction in 1956
of & data link means of rapidly passing radar plots and interceptor control
comeands. This should greatly relieve the traffic capacity problems which
have existed in their air defense communications circuits. This development
is believed to indicabe Sovist introduction of & system which is similar in .
concept to the US SAGE systew.

SUMMARY -

Air Defense in the USSR ig cvequal with the Air Forces, Ground Forces,
and Navel Forces st the Ministry of Defenge level. The air defense forces
derive equipment snd personnsl from the Ground, Navel, and Air Forces -
vhich have administrative control over the elements provided. The operational
control rests with the Commander in Chief of the Air Defense Forces (PVO).
Both the Navy snd the Tacticsl Air Forces contribute to air defense.

Operational control of the PYO appears to be cenbered in two Main
PVO Command Posts, one at Moscow and the other at Khabarovgk. The basic
crganizational and opervationpl unit in the air defense system is the
Air Defenge District (ADD). The ADD covers s mejor geographic area and is
usually divided into subdietricts. These elements of the PVO are provided
with the equipment and facilities necessary for air defense.

The aivwarning systam (VNOS) of the air defense system is a vast
organization which includes communications, radars, filter centers, and
means for identifiecation of airersft. Radar sites, ususlly including more
than one type of radar, provide for detection and tracking of airecraft.
Tracks are traunsmitited to subdistriet filter centers where they are converted
from r&nge/azimth positions into the VNOS grid which places the track in
a8 common geographic reference system used throughout the Blog. The sub-
district filter center broadessts the plet to the ADD filter center in a
standard PVO format which includes various dats such as track number, |
location, time, altitude, etc. These plots are resbroudessgt by the ADD to
Moscow and to adjacent AlDs.

Since mid-1956 & dats transmission system hss been noted in use in
the air defense system. This dates system is known as INERT in the US
INERT plays two roles in Soviet air defsnse, nsmely, reporting of aircraft
tracks from the radsr to the filbter center and instruetions from GCI con-

-troller to an interceptor. INERT is believed to indicate the Soviet intro-

duction of & system similar in econcept to the US SAGE system. For conven-
ience the radar rsporting portion of INERT which operstes in the high
frequency band will be veferred to as HF INERT, while the aircraft control
portion which operates in the very high frequency band will be referred to
as VHF INERT. HF INERT provides a greatly increased communicstions capacity
for reporting aircraft tracks.
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Fghaters op&mibe unde:
with GOX ﬂar = unde:

g Bivisicn Flghter Control whiszh is equipped

e u&i eontrol 1T out of ronge of the division
GCI radar. . reginents alse bhave rader suitable for GCL use. The communi-
cations cg c.Lty Lixitetion imposed by the four.channel m radio carried

by the fighiters seems to be wudergoing & chenge with the introduction of

VHEF INERY wiulch ig & date liak gyston for transnitiing coumsnds to the
eiveralt by the, GOT uw Sroller, This should cause s consliderable increase -

in the mmbed of Fighters wmch ean e sontrolied % one. btive.

The. Lm"e;c, vaber of Pighters (scme 1%,000 ~3tmﬂ=&/, the organization
of the PVO and ity geographie deployment, indicabes that the air defense
of the J&SR is based (Jﬁi»’-\fu upon flgater air«*nf‘t 'leoug,b gulded missiles

and. Emti—aimmi‘t artillery are alsc in -wuse.

Weatem reaurm{.:m\.u airerall have been in contact with the Soviet air
defense systan sipce the end of World War IT. An éetimated millior miles of
flight peth bave heen flowk (oze-half million within the past two years) on
the periphery and over the Bloc. The performance of the system 1s based upon
the anelysis nf «mm resulbing. froxe these miseions.

Iz the medium &.L‘ti'im..?@s (5000-40,000 ree+) the Sovist alr d.efenae
gystem way be expected to debeet approsching airereit by the time they
are within 100 miles (170180 miles in some regious) of Soviet op Bloc
territory. Airversit will rawin under surveillance as long as they are
within the senslbive area. Fighteirs will ususlly be scrembled and placed
on defensive patrol and ceeaglonally interceptions will be made. Only
rarely will an overt hostile act be caumitited By the fighiers although if
provoked the flghters wey Z':G.\ expented o reteliate. Identification will
be proops. Heightfinding although initiellypoor two years age is fairly
pecurate now aad in arcas aﬂ"ere whe ROCK CAYE heigntfinder radars are
installed, height finding iz guite scourmie. These raders have been eoming
into widespread use over the st Hwo years.

In the high a.lui’-ﬂm vegion v@hw@ 40,000 fess), debection of alreraft .
up 'E;o 72,000 feel has been adequabely @(—;&m@tu&wé‘.. The high altitude coverage
cf the Soviet delection end bracking system is believed to exbend ebeve the
72,000 fook level and probably exbends o the 85,000-106,000 foot reglon.
The Soviete demconstrated an ability to close a ‘!’.re..,‘,,. of 3000 miles over
some four or Live ADDe ewriy in the perlod of high aitiiude penetrstions.

In the more recent operatlons, visuel conbects with mission aircraft have
becogie more frequent indicating ability to plsee Pighters under GCI control
within reascnsble distoncs of the intruder. These visusl contacts also
point out the fact that the electronies of the aily defense system surpass
the capabilities of the Lighders which are not able So reach the altitud.e of
the adsgion airveraflh,
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The electronics equipment employed in the Soviet air defense system
included items to perform all of the necessary functions. EW and GCI

radsr, AT radar, landing aids, navigation aids, communication, identification,

missile guidance, and AAA fire control equipment are available. Nearly all
of the electronics equipment is mobile, this being especially true of the
large ground radars. Ground redar sites include more than one equipment.
Use of multiple frequency bands at & single site is commonplace. The most
cormon EW and GCI radars are the 70 me/s region and- the 3000 me/s region.
The 600 mc/s region seems to be coming into use for BW or GCI use with the
introduction of new equipment. AI radar operates in the 9000 me/s band.
Fig. 1 is a simplified representation of frequencies now used in the Soviet
air defense system. .
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DISCUSSION

MODUC’I’ION

‘I'ne Soviet air defense system is a vast, complex organization covering _
more ares and employing more electronic equipment than any other air defense
system in the world. This all-source study assesses the electronics aspects
of the Soviet air defense system. The resulting assessment 1s based chiefly
on the performance the system has exhibited in reaction to a million miles
or more ( & half million within the past two years) of Western aircraft
flights a,long ‘the periphery as well as penetration over Soviet Bloe territory.
In order to aid in the appreciation of the systems' performance, & brief
outline of its organization and method of functioning precedes the information
on actual demonstrated performance. - The important electronics equipment ‘
used in the system is then briefly discussed.

In the process of the study it was discovered that virtually no
statement concerning the Soviet air defense system could be made without
finding conflicting information. Rather than clutter the paper with a re-
citation of exceptions and conflicting data, an attempt has been made to
present the general situation as it is believed to exist and to hereby warn
the reader of the conflicting data problem.

) In the see*ion pertaining to system performance,’ ma.m/ altitude reports
{ |#ill be found. These should not be interpreted to be as
accurate as the number of significant figures would indicate because these . .
altitudes are converted to feet | |which is usually in 25X1
hundreds of meters. For example, 10,000 meters converts to 32 ,810 £t. : ’

Soviel leaders seem to have been impressed with 'bh.ree important facts
at the end of World War II, i.e., the role of airpower during the war, US
possession of the atomic bomb and means for its delivery, and the absence
of air defenses of the USSR. Faced with these facts, the USSR undertoock an
ambitious progrem to provide air defenses. It is believed that the highest
priority was given to their development. It is difficult to assess the relative
priority of Soviet atomlic weapons research in comparison to air defense, but
clearly their bomber development to provide a delivery capability did not enjoy
near the priority accorded eir defense. Perhaps the first evidence of this
large effort was the rapid growth of their jet fighter strength which had
reached significant proportions prior to 1950. By 1951 the results of
their efforts in electronics for air defense began to appear and impprtant
advances have marked each year since that time.

The air defense system has been the subject of almost continuous
revision and modification and this process continues today. Improvements
in orga.niza.*ion, -methods of operating, and equipment are continually noted.

The size of the air defense system alone is worthy of note. Literally
thousands of radars plus thousands of other essential electronics items are -
used in the system. While this may seem surprising, the 1nventory of Jet
fighters alcne is some 14,000 aireraft.

25X1
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ORGANIZATiON

The Soviet Air Defense of the Homeland, FVO Strany (Protivo Vozdushnaya '
Oborona Strany) as well as the Soviet Air Forces became separate head-
quarters entities sometime in 1955.

-At ‘the Ministry of Defense level the responsibility for air defense
of the USSR, PVO Strany, is in the hands of Marshal S. S. Biryuzov who is
Deputy Minister for Air Defense and Commander in Chief of the Air Defense
Forces. - This position is one of four coequal independent components of the
Ministry of Defense, the others are the Commanders in Chief for Ground Forces,
Air Forces, and Navel Forces who are also Deputy Ministers of Defense. The
Comuander in Chief of the Air Defense Forces, like the CinCs of the other
forces, reports directly to the Minister of Defense, however, the Main Staff -
of the CinCs are subordinate to the General Staff which is also headed by
& Deputy Minister of Defense. The General Staff is an executive and operatipnal
body in addition to its planning, organizational, and training responsibilities.

) The Air Defense Forces derive equipment and personnel from the Ground,
Nevel, and Air Forces. The Commander in Chief, Air Defense Forces has
operational control over all forces engaged in air defense while administrative
control of these forces remains with their parent service. Thus, the Chief
Air Defense component within the USSR, the Fighter Aviation of Air Defense
(1A PVO), is supplied by the CinC Air Forces to the CinC Air Defense Forces
for operational use. Likewise the Naval Forces supply Tactical Naval Aviation
units and the Ground Forces supply anti-aircraft artillery and presumably
guided missiles. . .

The Tactical Air Forces fighters also have an air defense role under
the CinC Air Defense Forces while within the USSR, and under the Commander
of Groups of Forces outside the USSR, | :

25X6

The operational control of the Soviet air defense system appears to be
concentrated in two centers, the main PVO Commend Post for Europe located in
Moscow and the main PVO Command Post for the Far East located in Khaebarovsk.
The main Command Post in Moscow appears to be primarily responsible for
operations in Europe and the central USSR although its authority has also
been noted overriding the authority of the Far East Main PVO Command Post at
Khabarovsk. :

The Air Defense District (ADD) is the basic organizational and oper=-
ational unit in the Soviet air defense system. The ADD covers a major
* geogrephic ‘area and the ADD Commander is responsible for conducting air
defense operations in his District. ADDs are usually divided into two or
more subdistricts. The ADDs provide ‘the subdistricts with the personnel,
equipment and facilities to conduct air defense operations, e.g., air sur-
velllance and warning, identificatiod, communications, raid plotting and
filtering, fighter aircraft and weapons, and means for their control.
In the western portion of the Soviet Bloc the Satellite national air
defense organizations function as part of the Soviet system essentially
as ADDs.-.The air defense organizations in the Satellite nations definitely
function under Soviet guidance and are almost entirely dependent on the USSR.
for air defense equipment. Likewise, in the Far East the Chinese Cammmist
and North Kérean air defense systems are coordinated with the Soviet system -
“and for all practical purposes function as an extension of the Soviet system.

- The present ADD structure found in the Soviet air defense system has
changed over many years and is still changing as the Soviets deem improvements
necessary. The boundaries of the ADDs are frequently changed and there has
been some tendency to make the boundaries coincide with the Militery Districts
within the USSR.

-b -
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THE AJR DEFENSE WARNING SYSTEM

The warning system of Soviet alr defenses is the VNOS (Vozdushnoye
Nablyudeniye, Opoveshcheniye i Svyaz' - Air Observation, Warning and
Commmications). In the past the VNOS has been associated-with visual/
sonic observation posts but at present the most significant information
is provided by VNOS radar installations which are equipped with IFF
interrogators for identification of aircraft within their range.

A common grid system for aircraft position reporting is employed
throughout the Sino-Soviet Bloec. This system is based upon latitude
and longitude with the largest unit being one degree of latitude by
one and one-half degrees of longitude. These grids "squares" are
subdivided according to a standard pattern, into thirds in the north-south
and east-west dimensions giving nine "squares" each of which in turn is sub-
divided in the same manner so that the smallest "square"” is one eighty- ‘
first of the original basic grid unit. This smallest "square” is a
rectangle about 6-8 nautical miles on a side with the actual dimensions
dependent upon the latitude. In some areas this smallest unit is again
divided into quarters. These units represent the accuracy of the early
warning system which is limited by the size of the grid square rather
then the range and bearing sccuracy of the radars employed.

A recent development in the form of a data transmission system may

- alter this basic grid reporting system. This development which is known to

Western intelligence as INERT will be discussed in detail later in the
paper.

At the present time the VNOS or early warning system uses a vast and
flexible commnications network. While most of the available information
indicates & heavy usage of high frequency radio telegraphy to transmit
warning date, telephone and teleprinter systems on both radio and land
line are also used. :

DATA HANDLING vIN THE ATR WARNING SYSTEM
Radar 7

Data handling and processing in the air warning system begins at the
lowest echelon with the radar sites. Visual observers are presumed to be
used but are considered essentislly ineffective. It appears that
the radars are assigned specific geographic areas of coverage in which
they are responsible for reporting aircraft. The coverage capabllities
of ‘these radar sites appear to be greater than thelr assigned area of
responsibility because they are frequently noted reporting tracks of air-
craft ocutside their assigned areas. However, when multiple tracks are
involved, the radars tend to adhere more firmly to their assigned boundaries.

The radars report to subdistrict filter centers and receive instructions
from these filter centers. The radar stations ususlly report aireraft
positions in terms of range and azimuth from the radar site using local
track mmbers. Although radars have been noted passing position reports in
terms of the VNOS grid system, this does not seem to be a normal procedure. A

comparatively recent development is the passing of course and speed by the
radars to the filter centers.
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Filter Centers

Filter centers are located at the Subdistrict, ADD, and probably at
the Main PVO Command Post levels. The filter centers at Subdistrict
headquarters level receive radar reports which are processed to place ,
the data in a standard format and remove duplicate tracks. The data is then
transmitted to ADD filter centers where further filtering occurs and the
date is passed to the Main PVO Command Post. At each level, including

adjacent commands to keep them aware of the air situation and to alert
them to tracks approaching their area. This system appears to function
effectively since many lengthy tracks have been carried across several
ADDs without too much evidence of difficulty.

4

The filtering process at the Subdistrict filter center involves
Placing the radar report into a standard PVO formet. The track reporting
messages include: '

Raid Number (4 digits from assigned block)

VNOS Grid Location (6 digits identifying location, in same
areas 7 digits)

Time Group (Moscow time)

Altitude (passed intermittently in increments of

100 or 500 meters depending on radar)
Course (passed intermittently in 10° increments)

Other data, including aircraft types and speed, number of aircraft and
instructions or qualifiers such as "alert all radars", "target faded",
"tracks merging", "interception proceeding", " jaming activity", "I am
pessing control"”, "raid leaving area of tra ",
"ceasing tracking", etc. are
also passed intermitTently in the Iorm ol trinomes in the standard format.

N
3
>

When three or more tracks occur in a single area the filter centers
usually use a shortened format where only limited data is transmitted
regularly.

Filter centers receive information from other sources than the radars
they control. Visual observations are also received, but as previously
stated, they are not thought to be significant because of their lack of
precision and timeliness. | |
I | In addition the filter centers receive
flight plans to correlate with reported tracks to aid in identification.

)
3
X

3

Data from Naval observation posts, also known as SNIS (Sluzhba
Nablyudeniya i Svyazi, Communications and Observation Service) posts are
combined in the air warning system usually after some filtering within the
Naval channels. The SNIS responsibility appears to include ship movements
in addition to aircraft movements. It appears that SNIS air warning data
are probably introduced at the ADD filter center level. ’

In order to keep interested elements up to date on the air situation
a broadcast service exists throughout all levels of PVO. Moscow broadeasts
the overall air situation which the ADDs receive. The ADDs in turn broad-
cast to other ADDs and are found rebroadcasting to their own elements the

=8 =
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air eituation they have received from remote ADDs. These broadcasts
appear to supplement or be supplemented by alert instructions and
warnings that raids are approaching. This broadcasting network also
‘supplies data for operational troops, e.g. artillery and fighter
units, Long Range Air Army, Field Army Commands, and Naval units.

INERT

Since mid-1256 two wew Jiglisl duia reporting systems have been.
noted in the Soviet air defense system. Because the charscteristics of
the transmissions in these systems are technically similar, they are called
by the same name, INERT, in US| | However, ‘one system
transmits rader plot data fram radar sites to a filter center using
high frequency radic snd for convenience this will be called HF INERT
in this report. The other system transmits GCI commands to interceptors
on very high frequency (VHF) radio and will be called VHF INERT in.
this report. The introduction of HF and VHF INERT is believed to
indicate the Soviet introduction of a system similar in concept to
the US SAGE. The Soviet namwe for this system is FAKIR.

HF INERT appesrs to take highly accurste azimuth and range data
directly from the radar and transmit it in digital form to the filter
center where it is probably processed by semi-sutcmatic or autcmatic
means. - While advances are being made in our knowledge of this system,
much of its function and capability is conjecture at the present time.
The system has been spreading throughout the Western USSR and while it
is known to be assoclated with GCI or EW/GCI radar sites, it is not yet
clear that it is used by sites which have only the EW role. Reporting

above the subdistrict filter center level vie HF INERT has not yet been
clearly esteblished.

While HF INERT is assumed to be still in an introductory or test
phase, it bas the advantege of adaptability to machine processing with
the consequent saving in time which should result in a much greater
traffic handling capacity in the face of multiple tracks.

Rate and Capacity

There appears to be a one to five minute lapse of time fram aircraft
detection by a redar until the track is transmitted to the subdistrict
filter center. The average plotting rate of the radar station is about
one plot per minute. The lag at the radar station is probably due to
the time required for identification of the track and securing enough data
to be sure that the observation is in fact a pew track. .

TOP SECRET —

Approved For Release 2003/12/19 : CIA-RDP78T04753A000800010002-3

25X1

25X1

25X1

25X1




- 753A000800010002-3
Approved For Rfepegmt CIA-RDP78T04 f

8C-02164-58

The time lag involved in the filtering of reports at the subdistrict
filter center varies from one to five minutes. The time required by the
ADD filter center appears to be about one to ten minutes. The average
plot production rate of filter centers is about 27-30 per hour. Rates
as low as 15 and as high as 50 or more per hour have been noted. When
several tracks are present the plot production rate increases but the
reporting rate on each track is reduced. Co- -

The reports of track data from the ADDs are filtered and rebroadcast
by Moscow with delays which average from three to ten minutes. lags up

- to 30 minutes have been noted. The air situation broadcast by Moscow has been

observed transmitting about 160 plots per hour.

The cumulative time of reporting from the radar station to Moscow then
averages between three and twenty minutes and in some cases even better
reporting has been noted, e.g. it takes about two minutes for a message
from Shenyang in Communist China to be passed to Moscow via Khabarovsk

and plots from Far East radars have been transmitted to Moscow via Khabarovsk

in three to eight minutes. .

Retelling of plots between ADDs averages between one to ten minutes
although delays of an hour have been noted perhaps due to congestion of
facilities. The long delays do not seem to be common in the vertical
reporting structure. :

It should be noted that because of the colloecation.of .filter centers
and fighter control centers within Subdistricts and ADDs, action can be
initiated in one to five minutes at the Subdistrict level and in two to
ten minutes at the ADD level.

Normally the air defense warning system functions smoothly and
efficiently when a single target or track is involved. However » When a
nmumber of tracks in a single area must be covered the reporting system
reaches a saturation point. The saturgtion point occurs when plot
passing on each track is too infrequent to maintain track continuity. It
has been variously estimated that this occurs when somewhere between five
and ten tracks are present. Various schemes to reduce the saturation
problem have been noted such as shortened reporting format s omission of
friendly tracks, and delays of crosstelling between ADDs. The con-
sequences of this saturation appears to be that the higher echelons
fall behind in their knowledge of the air situation. It is not clear
“that the saturation point in filter center reporting equates to saturation
of- the air defense system preventing counter action being undertaken.
Because of thegollocation of fighter direction centers at the filter
centers, it seems likely that action at the local level can still take
place and actual saturation of the defenses may not oceur until a -
somewhat greater number of tracks is present. ’

The introduction of INERT may be expected to increase materially
the number of tracks which can be handled before saturation occurs.
analysis of INERT intercepts has revealed as high as 22 simul-
eous tracks having been passed via this system on one occasion. In
this case each of the 22 tracks was reported st intervals of one minute
eight seconds.
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Fighter Contro

e s e et

Fhe baslic commacd eiement of the Bloe fighter forces 1s the fighter
division. The fighter diviesion is composed of three regiments having
threa guuadrons each. Bach regiment bas 37 fighters.

e precise reletionship between the fighter division and the ADD
headgnarters or Subdistrict headquarters is not entirely clear. While the
divisloos are subordinate to the ADD or Bubdistrict headquarters where
decisions are mede to engagé with various wespons, there are indications
thet fighter divislon comenders may also have this authority. Probably
under sone clroumsbances the division commanders may initiate action on
their own subhority, bub in general this decision probably rests with the
AR or subdistriot hesdguariters.

It hes beer menbioned previously that a fighter control center is
collocateiat ADD and subdistrict headguarters together with the filter
centers which keep track of the air situation. It is likely that fighter
dvisionstare located or are represented at these Fighter control centers
and i this meoner control by the fighter divisions is effected. In
any event, the GCL responsibility is in the hands of the fighter divisions
which have GCI »adars to carry out the mission. Actually, GCI radars
eppear o be aveilable on a regimental basis, although it is not entirely
‘clear vhether or nct the role of these sets is more for flight control
than for operaticnmal GOI use.

‘the usual procedure is for the ADD headquarters (or Subdistrict
headgueriers) to alert a fighter division. On receipt of a scramble order,
the division orders one or more of its regiments to dispatch interceptors.
The division GCI cortroller will take control of the aireraft as soon as
1t is airBorne 1f it is within range of the division radar or, if too
far away, control will be under a regimental GCI conitroller. The flight
is ordered by the controller to proceed to a specified location, giving
speed and altitude to be achieved upon arrival at the assigned location.

It is believed that, at least in peace time, the authority to shoot must
be given by the ADD hesdquarters.

When the division GOI controller orders the flight to return to base,
contrel wsually reverhs to the regiment under whose direction the landing
is made. -

& Lypieal Soviet GOT exercise includes three major phases. In the first
phase the pilol is vectored by the controller to a point where the target
is acguired by the airborne intercept (AI) radar in the fighter. The
second phase consigte of the fighter meneuvering into position and closing
in range wetil the AT radar can be switched from the search to the
tracking node. In the third and final phase the pilot makes his simulated
firing pass on the target and breaks away. The distance at breakaway varies
from one kilometer to 200 meters depending upon individusl pilot.

Close comtrol is usually used by the GCI controller although broadecast
conbrol is sometimes used, depending upon the number of tracks involved.
Vhen broedeast control is used position, eltitude, and track information
on the target iz broadeast eand the fighters are essentially “"on their owm"
to camplete the inkerception. Airborne fighters have been noted on patrol
or orbiting under (01 conbtrol in anticipation of reported raids headed for
their area. Control during these times is more likely to be of the broad-
cesb type. During the later stages of GCI operation, the rate of trans-
misglonsg from the controller increases with small course corrections and
changes of altitude ordered. The controller usually atbempts to place the
fighter gbove, hehind, and to the left of the target.

e 11 =
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Direction finder assistance is available on request by fighter pilots
returning to base and is guickly given by ground stations. In periods of
good or fair visability landings are effected singly or in pairs at 30-%0
second intervals for a landing time of 12-15 minutes per regiment. Blind
landing aids and procedures ars also available and used.

Limitations appear to exist in the fighter system in terms of the
numbers of aircraft which can be controlled in GCI operations by a single
radar. This number appears to be about four interceptor flights although
one flight may consist of several fighters. .Another limitation has existed
due to the employment of VHF cammnications equipment hewing only four
channels. This communications limitation is especially obvious when it is
realized that the USSR possesses a vast number of fighter aircraft,
estimated at about 111-3000 fighters. The USSR appears to have recognized
this problem and the introduction of the ground to air data link, VHF
INERT, seems to be their approach to the solution.._ As previously mentioned,
INERT is a data transmission system having two fumctions, one om high
frequency radio HF INERT which is used to transmit aircraft tracking
date between ground installations and the other which transmits GCI
control data via VHF radio (VHF INERT) to the:fighter where instructions
are believed to be presented in visual form. VHF INERT transmissions
include aircraft addresses and flight commands. It is believed most
likely that computers are employed on the ground to either aid in the
GCI controller function or to perform it on an automatic basis.

-Another limitation of Soviet fighters appears in their seeming
commitment to & "tail chase" attack. This is related to the
armament of the fighters vhich is a gun package involving 37 mm and 23mm
automatic guns with rather low muzzle velocity {circa 2200 feet per second)
and a low rate of five (circa 400-500 rounds per minute). The airborne
intercept radar (SCAN ODD) which will be discussed under Electronics
Equipment for Air Defense, is compatible with the armament system in terms
of range, and being essentially limited to "tail chase" interceptions.

Deployment

The succeeding pages present the desployment of the Soviet air defense
system in chart form based on data to 1 December 1957. See Figures 2-17.
These charts,vhich include most of the Air Defense Districts, show ADD and
Subdistrict boundaries, filter centers, and communications in addition to
the air order of battle and the rsdar ‘order of battie. Many locations are
| | accurate only so far as they indicate the general
area. For this reason further study would be required if this information
were to be used for specific operaticnal mission planning. '

A total of 1098 radar site locations are shown and this is believed
t0 be between 65% and 75% of the total in use. The remsinder is not
shown because the location bas not been determined, although reporting of
numbers of unlocated stations to filter centers is known.
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